Biogenesis of endoplasmic reticulum membrane in rat liver cells. III. Biosynthesis of NADPH-cytochrome c reductase and cytochrome b5 by loosely-bound ribosomes.
Membrane-bound ribosomes were separated into two distinct classes (loosely-bound and tightly-bound ribosomes) by treatment with 0.6 M KCl, 1 mM puromycin, 0.05% DOC, or 10 mM EDTA. It was also confirmed that any one of these reagents except for EDTA dissociated the same class of ribosomes from the membrane. A population of lighter microsomal vesicles was formed from rough microsomes upon the dissociation of loosely-bound ribosomes by treatment with these chemicals. Rough microsomes were subfractionated into lighter and heavier fractions, L-rMs and H-rMs, by centrifugation using a discontinuous gradient of sucrose consisting of 1.3 M, 1.5 M, and 2.1 M solutions. It was found that L-rMs was rich in loosely-bound ribosomes, whereas H-rMs contained a high proportion of tightly-bound ribosomes. It is likely that loosely-bound and tightly-bound ribosomes are heterogeneously distributed among rough microsomal vesicles. Loosely-bound ribosomes and tightly-bound ribosomes synthesize different kinds of proteins. Two microsomal membrane proteins, NADPH-cytochrome c reductase and cytochrome b5, were exclusively synthesized by loosely-bound ribosomes, whereas serum albumin, which is a major component of the secretory proteins of hepatocytes, was synthesized only by tightly-bound ribosomes. Since the nascent peptides of NADPH-cytochrome c reductase and cytochrome b5 are released from bound ribosomes to the cytoplasmic surface of endoplasmic reticulum, while those of secretory proteins are discharged into the lumen across the membrane, the strength of the association between ribosomes and microsomal membrane seems to be correlated with the direction of release of nascent peptides.